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Probing the Relationship Between EvidenceBased Practice Implementation Models and Critical Thinking in Applied Nursing Practice
Amanda N. Canada, MSN, RN A problem occurs when inconsistencies exist in the implementation and sustainability of evidencebased practice (EBP) in nursing (Fitzsimons & Cooper, 2012; Rycroft-Malone & Bucknall, 2010; Upton, Upton, & Scurlock-Evans, 2014) . Despite the expansion of efforts to teach EBP, dissemination of EBP clinical guidelines set forth by national health care organizations, and the increased association between implementing EBP Evidence-based practice is not a new concept to the profession of nursing, yet its application and sustainability is inconsistent in nursing practice. Despite the expansion of efforts to teach evidence-based practice and practically apply evidence at the bedside, a research-practice gap still exists. Several critical factors contribute to the successful application of evidence into practice, including critical thinking. The purpose of this article is to discuss the relationship between critical thinking and the current evidence-based practice implementation models. Understanding this relationship will help nurse educators and clinicians in cultivating critical thinking skills in nursing staff to most effectively apply evidence at the bedside. Critical thinking is a key element and is essential to the learning and implementation of evidence-based practice, as demonstrated by its integration into evidence-based practice implementation models. J Contin Educ Nurs. 2016; 47(4) 
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and improved patient outcomes, a research-practice gap continues to exist (Duffy et al., 2015; Squires et al., 2011) .
Several factors contribute to the effective use and implementation of evidence, one of which is critical thinking (Profetto-McGrath, 2005; Schmidt & Brown, 2015; Sullivan, 2012; Tajvidi, Ghiyasvandian, & Salsali, 2014) . In the current age of information dissemination, the emergence of technology, such as the Internet, online libraries, and smartphones, has made evidence more accessible and critical thinking more measurable. The ability to capture information has pushed both EBP and critical thinking to the forefront of nursing practice today, but few seem to question the basis of the relationship between the two concepts and how their complementary nature can facilitate nursing care at the bedside. Clearly defining the relationship between the two concepts (EBP and critical thinking) is the missed first step that may be one of the reasons EBP has not yet been fully integrated into nursing practice. Mechanisms such as critical thinking to facilitate and support the application of evidence into practice are important, as EBP promotes safe patient care, effective cost-saving measures, and a better understanding of applied nursing care (Melynk, Gallagher-Ford, Long, & Fineout-Overholt, 2014) . Therefore, the purpose of this article is to discuss the relationship and integration of critical thinking in the application of evidence in nursing practice and its importance in existing EBP models.
IMPORTANCE OF EBP IN HEALTH CARE
The evolutionary progression of EBP began with the seminal work of Archibald Cochrane in 1972 (Stavrou, Challoumas, & Dimitrakakis, 2013) . He emphasized the need for the critical examination of research evidence by systematically reviewing it to derive best practices. Medicine soon adopted this evidence-based concept following the dissemination of Cochrane's work (RycroftMalone & Bucknall, 2010) . The profession of nursing has been involved in the process of research utilization since the 1970s. However, the concept of EBP was deemed a more comprehensive evaluative process than research utilization and gained popularity in the 1990s (Schmidt & Brown, 2015; Upton et al., 2014) .
Throughout the years, the concept of EBP has developed into the following the definition: "a life-long problem-solving approach to the delivery of health care that integrates the best evidence from well-designed studies…and integrates it with a patient's preferences and values and a clinician's expertise" (Melnyk et al., 2014, p. 5) . Implementing EBP into practice is a multistep process that includes (a) developing clinical inquiry, (b) determining and asking a clinically relevant question, (c) searching and collecting pertinent evidence, (d) critically appraising the evidence, (e) integrating the best evidence with respect to clinical expertise and patient preferences, (f) evaluating the outcomes of decision, and (g) disseminating the outcomes of the implemented change to the appropriate audience (Melnyk & FineoutOverholt, 2015) .
The Institute of Medicine, The Joint Commission, the American Nurses Credentialing Center, and the National League for Nursing have regulatory requirements for EBP implementation in health care clinical and educational facilities. For example, one Institute of Medicine mandate requires the successful integration of evidence into practice and applying clinical decisions based on supporting evidence (Smith & Donze, 2010) . In addition, The Joint Commission (2015) references and recommends adherence to EBP guidelines, standards, and best practices throughout their National Patient Safety Goals Effective January 1, 2015 report.
The American Nurses Credentialing Center developed the Magnet Recognition Program ® in which Magnet status is awarded to health care organizations that demonstrate the delivery of high-quality care, nursing excellence, and the integration of EBP into practice (American Nurses Credentialing Center, n.d.). The National League for Nursing (n.d.) deemed EBP competencies, standards, and nursing care as hallmarks of nursing excellence. With the assistance of guidelines set forth by national health care organizations, organizational support, and the due diligence of nurses to apply best evidence into practice, EBP has been associated with improved patient outcomes, consistency and reliability in the provision of health care, and reduced costs to the health care facility, thus demonstrating its importance to nursing practice (Melnyk & Fineout-Overholt, 2015; Melnyk et al., 2014) .
EBP IMPLEMENTATION MODELS FOR NURSING PRACTICE
The most commonly cited implementation models for the advancement of EBP include the Advancing Research and Clinical Practice Through Close Collaboration (ARCC) model, the ACE Star model of knowledge translation, the Iowa model, the Promoting Action on Research Implementation in Health Services Framework, the Stetler model, the Johns Hopkins nursing evidence-based practice model, the model for change to evidence-based practice, and the evidence-based practice model for staff nurses. The Table shows a synthesis of the EBP implementation models that summarizes the level of health care delivery at which the model is intended to be used, the potential users of the model, and the stages of implementation involved in each model. The potential users can be surmised based on the intent of the EBP model, anticipated change agents, and stages of implementation (Rycroft-Malone & Bucknall, 2010; Schaffer, Sandau, & Diedrick, 2013) . The term change agent includes the individual and the organization at which the level of EBP implementation is targeted and initiated. Ideally, multiple individuals would comprise a multidisciplinary EBP team, which is the ideal level of implementation (Titler, 2008) .
The ARCC model "is designed to guide system-wide implementation and sustainability of EBP in healthcare systems," (Melnyk, Fineout-Overholt, Giggleman, & Cruz, 2010, p. 302) . This model utilizes six stages that lead to best outcomes, including (a) organizational culture assessment and readiness, (b) identification of strengths and barriers, (c) identification of EBP mentors, (d) assessment of clinicians' beliefs about EBP, (e) implementation of evidence, (f) and the evaluation of resulting outcomes. The ARCC model focuses on the impact of an organization's culture, which includes EBP mentors on implementation of EBP at the point of care. The scales that were developed from the ARCC model are the Organizational Culture and Readiness for SystemWide Integration of Evidence-Based Practice Scale, the Evidence-Based Practice Beliefs Scale, and the EvidenceBased Practice Implementation Scale (Melnyk et al., 2010) .
The ACE Star model of knowledge translation focuses on knowledge transformation at the individual and organizational levels. It utilizes the following five stages of action that closely follow the EBP process: (a) knowledge discovery, which involves asking the clinical question and finding the evidence; (b) evidence summary, which involves evidence synthesis; (c) translation into practice recommendations; (d) integration into practice, which involves implementation of evidence; and (e) evaluation of outcomes (Stevens, 2012) .
The Iowa model focuses on EBP implementation at the organizational level and is composed of 10 stages: (a) identifying the trigger, (b) organizational priority, (c) team formation, (d) gathering evidence, (d) evaluating and synthesizing evidence, (e) determining whether there is sufficient data, (f) implementing a pilot change, (g) evaluating the outcome, (h) widespread implementation if the pilot study is successful, and (i) dissemination of results (Titler, 2008) . The Iowa model is purported to set the groundwork to improve patients' quality of care through the application of EBP (Rycroft-Malone & Bucknall, 2010) .
The Promoting Action on Research Implementation in Health Services Framework was first developed in 1998 and has undergone multiple revisions to best facilitate the implementation of EBP, and the following three key elements were derived: (a) evidence, (b) context, and (c) facilitation. These elements establish a course for practice change in which each element reciprocally influences the others (Schaffer et al., 2013) . This model focuses on the individual and the organization. It is targeted toward any health care provider interested in the successful implementation of evidence into practice and addresses the interconnectedness of evidence, context, and facilitation across an organization (Rycroft-Malone & Bucknall, 2010 ).
The Stetler model, originally developed in 1976, was revised in 1994. The model underwent further revisions to reflect the changing health care environment and utilization of EBP in nursing practice. It comprises the following six stages: (a) preparation, (b) validation, (c) comparative evaluation, (d) decision making, (e) translation, and (f) application and evaluation (Stetler, 2001 ). This model is targeted at individual key stakeholders, as well as the organization, but it is most influential when used by clinicians with preexisting skills in EBP (Schaffer et al., 2013) . Although used in education at the baccalaureate and masters' levels, the application of the model by undergraduate nursing students is limited without the facilitation of a supportive environment or advanced-level nurse mentor (Rycroft-Malone & Bucknall, 2010) .
The Johns Hopkins nursing evidence-based practice model (Newhouse, Dearholt, Poe, Pugh, & White, 2007 ) emphasizes change at the organizational level for translating research into practice. It consists of three major steps that closely follow parts of the EBP process: (a) the identification of a relevant practice question; (b) the collection, synthesis, and evaluation of collected evidence; and (c) the application of evidence in practice. The Johns Hopkins nursing evidence-based practice model differs from the other models, with the exception of the ARCC model, in that it provides clear measures to evaluate the level and quality of evidence (Schaffer et al., 2013) .
The model for change to evidence-based practice (Rosswurm & Larrabee, 1999) , which is similar to the ARCC model, the Iowa model, and the Promoting Action on Research Implementation in Health Services Framework, emphasizes an organizational process. It is a six-phase, continuous process to (a) assess the need for change in practice; (b) determine the link between problem interventions and outcomes; (c) synthesize the evidence; (d) design a practice change; (e) implement and evaluate the change in practice, including clinical and staff outcomes; and (f) integrate and maintain the positive changes (Gawlinski & Rutledge, 2008) .
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The evidence-based practice model for staff nurses (Reavy & Tavernier, 2008) is specifically related to the general consumer of evidence-individual staff nurses. It is a combination of the Iowa and Stetler models and the model for change to evidence-based practice, and it focuses on staff nurses' involvement in implementing evidence at the bedside to make clinically sound and evidence-based decisions. Therefore, improved critical thinking skills and leadership abilities are expressed byproducts of this model.
CRITICAL THINKING Critical Thinking Defi ned
For external evidence to be successfully integrated into nursing practice, nurses must not only utilize an EBP implementation model, but they must also possess the ability to think critically about their practice. Critical thinking is not universally defined or accepted within the context of nursing (Tajvidi et al., 2014; Yuan, Liao, Wang, & Chou, 2014) .
The presence of numerous definitions of critical thinking warranted action from experts to sufficiently define the concept, as indicated by Giancarlo and Facione (2001) The following definition from the American Philosophical Association is the result of the concept and the criterion of an ideal critical thinker, regardless of discipline:
We understand critical thinking to be purposeful, selfregulatory judgment which results in interpretation, analysis, evaluation, and inference, as well as explana- tion of the evidential, conceptual, methodological, criteriological, or contextual considerations upon which that judgment is based.... CT [critical thinking] is essential as a tool of inquiry. As such, CT is a liberating force in education and a powerful resource in one's personal and civic life. While not synonymous with good thinking, CT is a pervasive and self-rectifying human phenomenon. (Facione, Facione, & Giancarlo, 2000, p. 65) Resulting from the Delphi project, the characteristics of an ideal critical thinker include an individual who is "inquisitive, fair-minded, flexible, diligent, and focused in inquiry" (Giancarlo & Facione, 2001, p. 4) . This landmark project laid the foundation for future studies to expand upon and tailor the definition to best fit the practical needs and outcomes of the respective discipline. However, no single definition exists that has been identified in the field of nursing (Tajvidi et al., 2014; Yuan et al., 2014) 
Essential Characteristics of Critical Thinkers
Four characteristics that are consistently used to define and represent the concept of critical thinking are (a) analysis, (b) judgment, (c) evaluation, and (d) open-mindedness (Giancarlo & Facione, 2001; Liu, Frankel, & Roohr, 2014; Moore, 2013; ProfettoMcGrath, 2005) . Analysis refers to a person's ability to discover and comprehend the importance of various elements, situations, and meanings of information. Judgment refers to one's ability to decide between two options and take a stand (Moore, 2013) . Evaluation is essential to determine the probable trustworthiness, as well as the relevance, of the implementation of interventions and decisions in particular patient care situations. Open-mindedness allows room for divergent views and willingness to seriously entertain alternatives (Profetto-McGrath, 2005) . Characteristics that must exist prior to critical thinking are called antecedents and include internal motivation, knowledge, and self-confidence. The most common consequences of critical thinking were improved outcomes and quality improvement (Facione et al., 2000; Giancarlo & Facione, 2001; Liu et al., 2014; Moore, 2013; ProfettoMcGrath, 2005) . 
EBP AND CRITICAL THINKING RELATIONSHIP
With emphasis on the individual nurse as the change agent, it seems reasonable to focus on factors contributing to the successful implementation of EBP, including critical thinking. Critical thinking is necessary for the successful acquisition, utilization, and implementation of evidence into practice, and the individual nurse must have the ability to think critically when practically applying evidence at the bedside (Profetto-McGrath, 2005) . The characteristics of critical thinking-analysis, judgment, evaluation, and open-mindedness-were consistently referenced in the stages outlined by each EBP model. Thus, it is reasonable to expect that critical thinking is integrated, whether explicitly or implicitly, into at least one of the stages or steps described by each model and is therefore an expected skill of all nurses, regardless of education level, experience, or type of job. Meaningful use of evidence to manage clinical issues depends on the ability of the nurse to analyze the evidence, judge its usefulness, evaluate its strength, and keep an open mind to the potential of how and when it can contribute to problem solving. Therefore, the expectation of critical thinking within these frameworks demonstrates a relationship between EBP and critical thinking.
In addition to the characteristics mentioned above, the critically thinking nurse must also possess a certain skill set. This set of interdependent skills includes identifying a problem, critically understanding the problem, evaluating the evidence in various ways, demonstrating various techniques of reasoning, examining and appraising data, using creative thinking to develop alternate solutions to the problem, and self-reflection on the critical thinking process (Schmidt & Brown, 2015) . A sense of inquiry is pervasive throughout the stages of EBP implementation, EBP models, and the characteristics and skill set of a critical thinker. Fostering a culture of inquiry is the first step in the EBP implementation process, and the definition of critical thinking itself describes a character trait that is focused in inquiry. This sense of inquiry in EBP is equivalent to being a critical thinker and will serve the nurse well when applying evidence at the bedside (Schmidt & Brown, 2015) .
The EBP implementation process, EBP models, and skill set of a critical thinker share several overlapping constructs and terminology. This overlap closely follows the steps of EBP implementation, including developing a sense of inquiry and identification of a problem, collection and synthesis of evidence, critical appraisal of evidence, implementation of a decision to problem solve, and evaluation of outcomes (Melnyk & FineoutOverholt, 2015) . Due to this overlap and consistency of constructs and language, it seems reasonable to conclude that they share a common ground, which needs to be further explored.
RECOMMENDATIONS FOR NURSING PRACTICE
The ability to think critically is the essence of professionalism for nurses. However, after years of analysis of critical thinking and the American Philosophical Association's Delphi project, no consistently used definition exists in nursing. If the creation of a singular definition is not plausible given the numerous nursing specialties and subspecialties, the identification of a grouping of critical thinking characteristics and components accepted by the nursing community may be a more realistic and attainable goal (Brunt, 2005) . This would make the assessment of critical thinking skills in nurses more easily identifiable. Therefore, it is recommended that future studies clearly state the conceptual and operational definitions of critical thinking used to develop a measurement instrument and to more accurately compare results from multiple studies.
EBP experts can further develop evaluation instruments to measure how critical thinking is used in EBP and how it is evaluated holistically, as that is how nurses approach practice. A multifaceted approach to evaluating the relationship between critical thinking and EBP would be more comprehensive than previous instruments that focused on individual elements of critical thinking and EBP (Melnyk & Fineout-Overholt, 2015; Simpson & Courtney, 2002) . Given the limitations of current critical thinking instruments, an ideal instrument as it relates to EBP would be cost effective, user friendly, valid, reliable, generalizable, and relevant to nursing education and practice. It would assess and evaluate the multiple characteristics of critical thinking. For example, the application of evidence into practice seems to be an ideal medium for assessing the ability of nurses to think critically and provides an option for an optimal critical thinking measure. The strategy used should be based on evaluation, focused on the context of the situation, and individualized to meet the needs of the learners.
It is reasonable to surmise that critical thinking excellence should have a practical goal beyond just a definition and a simple way to measure it; critical thinking must actually be seen as essential to effective practice and useful to nurses in clinical settings. EBP must be held to the same standard. If EBP's usefulness to the nurse cannot be articulated and demonstrated, it will not assume the level of importance in guiding practice that has been promoted as its role. Developing critical thinking skills is necessary in nurses' ability to successfully implement EBP (Chan, 2013; Profetto-McGrath, 2005) . Due to the integral relationship between critical thinking and EBP and the shared desired outcome of improved quality of care delivered, the association between critical thinking and EBP should be examined more systematically, with practical outcomes that are relevant to bedside nurses.
CONCLUSION
EBP improves patient outcomes through safe, quality health care at reduced cost throughout the health care system. It is the responsibility of each nurse, as well as the organization in which they work, to foster a culture in which EBP is the standard and not the exception. Critical thinking is a key component in the learning and implementation of EBP, as demonstrated by its presence and integration in EBP implementation models. These constructs share an intimate relationship in which their connectedness is expected to strengthen the effects of the other.
Now is the time to act and demystify the process for implementation of EBP so that nurses can gain confidence in their critical thinking abilities and feel empowered in applying evidence to their daily practice. Rather than trying to determine whether critical thinking or EBP is most important or which of the two came first, it is more practical to think of them as equal partners in the important health care enterprise. Critical thinking and EBP are intertwined in the effort to improve patients' health and well-being. Given the essential nature of this relationship, it seems there is no better time than the present to move critical thinking and EBP out of academic laboratories to the bedside where they belong. Allowing nurses in academia and at the bedside to make this journey hand-in-hand further reinforces the collegial nature of nursing excellence, which is the real goal in health care and nursing. Critical thinking is a contributing factor to the successful implementation of EBP, as evidenced by its integration in current EBP implementation models.
3
A more comprehensive understanding of and emphasis on the relationship between critical thinking and EBP implementation models facilitate nursing excellence and the implementation of evidence at the bedside.
